Chronic lithium-induced down-regulation of MARCKS in immortalized hippocampal cells: potentiation by muscarinic receptor activation.
Previous studies in our laboratory have demonstrated that exposure of rats to chronic lithium results in a significant reduction in the hippocampus of levels of the protein kinase C (PKC) phosphoprotein substrate MARCKS (myristoylated alanine-rich C kinase substrate), which persists after withdrawal and is not observed following acute administration. In an immortalized hippocampal cell line (HN33), we have determined that phorbol esters rapidly down-regulate PKC activity and lead to a subsequent PKC-dependent reduction in content of MARCKS protein. We now report that chronic exposure of HN33 cells to LiCl (1-10 mM) produces a dose- and time-dependent down-regulation of MARCKS protein. The lithium-induced reduction in MARCKS is dependent on the concentration of inositol present in the medium and is reversed and prevented in the presence of elevated inositol concentrations. When HN33 cells were exposed to lithium at clinically relevant concentrations (11 mM) under limiting inositol conditions, activation of muscarinic receptor-coupled phosphoinositide signaling significantly potentiated the lithium-induced down-regulation of MARCKS protein. It has been suggested that a major action of lithium in the brain is linked to its inositol monophosphatase inhibitory activity in receptor-mediated signaling through the inositol trisphosphate/diacylglycerol pathway, resulting in a relative inositol depletion. Our data provide evidence that this initial action of lithium may translate into a PKC-dependent long-term down-regulation of MARCKS protein expression in the hippocampus.